Central Retinal Vein Occlusion
CRVO is a common retinal vascular disorder. Clinically it presents with painless, but variable visual loss. The exact pathogenesis is uncertain. Various local and systemic factors play a role in the pathological closure of the central retinal vein such as [2] : hypertension, hyperlipidemia, diabetes mellitus, glaucoma, thrombophilia and myeloproliferative disorders. Other rare associations with CRVO include: chronic renal failure, oral contraceptives, inflammatory diseases that are associated with retinal vasculitis, such as Behçet's disease, polyarteritis nodosa, sarcoidosis, Wegener's granulomatosis and Goodpasture syndrome. Some other nonspecific associations like closed head trauma, optic disc drusen and arteriovenous malformations of the retina have been described.
Hypertension is the predominant risk factor with up to 64% of patients suffering from hypertension in the older age group (more than 50 years), while thrombophilia assume greater importance in the younger patients ( ! 50 years). The two aims in the management of CRVO are the identification of modifiable risks factors and their medical management and the recognition and management of sight-threatening complications to prevent further nonocular target organ damage, as well as to prevent recurrence of venous occlusion particularly in the fellow eye [2] . There is no proven risk of increased long-term mortality in patients with CRVO in contrast to patients with retinal artery occlusion. However, there is a 7% risk of developing CRVO in the fellow eye within 2 years [13] .
Ovulation Induction and Selective Estrogen Receptor Modulators
Infertility due to anovulation is one of the most common causes for reproductive difficulty in otherwise fertile couples. Once successful ovulation is achieved, fertility is often restored. Anovulation and oligo-ovulation are estimated to cause 21% of female infertility [14, 15] .
The group of interest in this review is the eugonadotropic, hypothalamic pituitary dysfunction group (group 2) and consists predominantly of women with polycystic ovary syndrome but may also include hyperprolactinemia and women with unexplained infertility [15] .
Selective estrogen receptor modulators (SERMs) are structurally diverse nonsteroidal compounds that bind to estrogen receptors and show tissue-dependent agonistic and antagonistic effects. For many years, the first line of pharmacologic ovulation induction has involved the use of SERMs, of which CC has been most extensively studied. CC is characterized by agonistic properties when endogenous estrogen levels are low, and acts as a competitive antagonist when levels are high. Depletion of estrogen receptors in the hypothalamus results in normalization of gonadotropin-releasing hormone secretion, and hence secretion of pituitary follicle stimulating hormone levels are optimized and follicular development will occur, followed by ovulation [14] .
Tamoxifen (TMX), another SERM, is the standard hormonal therapy treatment for premenopausal women diagnosed with hormone receptor-positive breast cancer. A prospective controlled trial compared the efficacy of TMX with CC in anovulatory women, and the overall rates of ovulation and pregnancy were similar in both groups [16] . Other studies have suggested that TMX may be superior to CC because it does not appear to produce an adverse impact on the endometrium [14, 17] . A recent systematic review shows evidence supporting the effectiveness of the current first-line treatment CC. There was no evidence of a difference in effect between CC and TMX [4, 7, 15] . No review describing adverse effects of CC in infertility patients has been published in the literature. Only four articles described visual problems with CC in fertility patients and were published as case reports. The only two systematic reviews found published adverse effects with clomid in anovulatory patients as a secondary outcome of the study, and no visual changes were described.
Results
The incidence of visual adverse events with the use of CC in clinical studies was reported as 1.5%. These include blurred vision, photophobia, diplopia, scotomata, phosphenes [6] and periphlebitis [18] . An acute form of toxicity with TMX has been described. Symptoms include an acute loss of vision, retinal edema, retinal hemorrhage and optic disc swelling. These findings may be due to TMX's estrogenic activity, which may cause venous thromboembolism, but are reversible on discontinuation of the drug [19] [20] [21] . Due to the similar estrogen receptor action of CC, professionals should be aware of this danger.
Brief episodes of shimmering after images (palinopsias) especially of moving targets and photophobia have been described as clinical findings in 3 women aged 32-36 years treated for infertility with CC for 4-15 months. Despite cessation of treatment, these women remained symptomatic 2, 3 and 7 years later [22] .
Single case reports of CRVOs in patients using CC are available. A 36-year-old woman, after eight courses of CC, experienced amaurosis fugax with central scotoma, which subsided spontaneously, but 2 weeks later after completing the last course of CC she had persistent loss of vision and the diagnosis of CRVO was confirmed [23] .
Another case of CRVO was reported due to CC in a 35-year-old man treated for infertility. The patient was heterozygous for the factor V Leiden mutation and the MTHFR polymorphism, but probably the event was precipitated due to the presence of CC [24] .
In our clinic, we also experienced CRVO in a 38-yearold woman who was a known hypertensive and dyslipidemic on treatment for the conditions. She experienced black spots and flashes initially followed by moderate loss of acuity. CRVO was confirmed ophthalmologically ( table 1 ) [25] .
A recent observational study was performed to evaluate visual disturbances experienced during CC therapy, and a reversible change in foveal flicker sensitivity was the only statistically significant finding, suggesting that the visual disturbances are more likely due to a transient effect of CC on the visual cortex than to a toxic effect on the retina. Unfortunately, only 8 patients were tested, limiting the power of the study [26] .
Conclusion
CRVO is a common retinal vascular disorder and has been associated with various systemic and pathological conditions. The first endocrine event in response to a course of clomiphene therapy is an increase in the release of pituitary gonadotropins followed by an increase in thrombogenic estradiol. Therefore CC may predispose to CRVO, especially in patients with underlying Candidates for CC therapy should be carefully selected and supervised by physicians experienced in management of gynecological or endocrine disorders [18] . Patients should be instructed to inform the physician about any unusual visual symptoms such as blurring, spots or flashes. These visual symptoms are total drug dose and duration of exposure dependent and generally disappear within a few days or weeks after CC is discontinued [6] .
Physicians should be aware of the potential risk of CC and if visual disturbances occur, therapy should be terminated and the patient referred for specialist ophthalmic care.
